Abstract
INTRODUCTION
A globalization and industrialization forced manufacturing company to identifies and explore the opportunities for reducing their cost without compromising the operational performance. As a result of this, Lean manufacturing gets attention not only from the industrialists but also from researchers as well as academicians. Lean manufacturing is a methodology that comprises the simultaneous application of many techniques and tools. Lean manufacturing is also defining as a philosophy that are having strategic principles, such as waste reduction and continuous improvement. In book, "The Machine that changed the world" the result statistically shows the core business performance measures [16] . Toyota production methods are far better than the production in the American car industries. Production system of Toyota is spread through many regions of the world under the label of lean. The lean manufacturing implementation performances are still being questioned, though techniques, methods and mind set for LM is well documented. In this paper, relationship and dependency between the Performance Indicators (PI), Critical Success Factors (CSF) and barriers have been developed through Structural Equation Modelling (SEM). This paper proposes to empirically test the relationships among the Performance Indicators (PI), Critical Success Factors (CSF) and barriers in the automotive industries in Gujarat. Although the Automotive industries have been developed in Gujarat since last one decade, they comprise major percentage of the industries in Gujarat state. So this empirical study provides useful insights to other industrial segments also. This study helps to guide the research direction in other developing countries also having similar situations and circumstances. This finding helps to conceptualize the empirical concept of Lean manufacturing and implement in the real operational level. Lean manufacturing is an enough for the success of the industries. Its successful implementation is also an important consideration for the authors. Critical success factors important since it drawing the strategies for success full implementation of lean manufacturing. Performance indicator are the measures of the lean manufacturing implementation. There are several authors who have mentioned more the 30 strategies for each critical success factors, performance indicator and barriers in lean manufacturing implementation. The rest of the paper is arranged as follows. Section -Iipresents the introduction to Structural Equation Modelling (SEM). Section-III presents the research framework and defines the multidimensional constructs of Performance Indicators (PI), Critical Success Factors (CSF) and barriers. The research is also supported with the hypothesis testing. Section -IV, encompasses the research methodology and also presents the main sources of data. The obtained results are then explained and analyzed in Section-V. The detailed discussion of result and implication for the result are also covered in this section.Section-VIdiscusses the conclusion of the ongoing research.
STRUCTURAL EQUATION MODELLING (SEM)
The definition of Structural Equation Modelling (SEM) is difficult to find but proposes that, "Structural Equation Modelling (SEM) can perhaps best be defined as a class of methodologies that seeks to represent hypotheses about the means, variances and covariance of observed data in terms of a smaller number of 'structural' parameters defined by a hypothesized underlying model" [1] .The main objective of the Structural Equation Modelling (SEM) is to compare the theoretical and empirical data with the extracted data model. This is followed by the fitting of the model and data in terms of the statistics which assess the matching of model and data. If it is fit to acceptable limit, then relationship and dependencies between various latent variables and observed variables have been supported. Although under specific conditions, Structural Equation Modelling (SEM) can formulate causal relationships between two constructs, a dependency does not mean a well- 
RESEARCH METHODOLOGY
The framework which forms the basis of this research is presented in Figure 1 , and which is identical to one used by Li, Ragu Nathan &Rao (2006). The framework proposed that the Critical Success Factors (CSF) and Performance Indicators (PI) have greater impact on the Lean manufacturing implementation. The implementation barriers also have an impact on the above mention two factors (CSF and PI).
Figure 1 Hypothesis Development

Hypothesis Development
The research framework used in the study proposes that the implementation of Lean manufacturing practices has a direct impact on the business performance of an organization. Earlier it has been found that good strategy of business was anti-ethical for pursuing environmental goals [4] .As a top management view, achieving business performance without overcoming environmental barriersis not possible. Some of the authors challenged this and argued that designing of the environmental standards can trigger the Critical Success Factors (CSF) which can improve the productivity, which ultimately increases the competitive standards [5] . Some of the prior work in this area suggests that productivity must be ultimately profitable if it is having high environmental performance [6] . Some activities regarding environmentreduced emissions and waste prevention. These environmental activities are associates of lean manufacturing with greater financial performance [7] . However, it should not be taken as a foregone conclusion that LM practices will have a positive impact on business performance [8] . Whole literature seems to support a 'win-win' hypothesis [9] . Hypothesis-1: The Performance Indicators (PI) in implementation of LM will be positively associated with Critical Success Factors (CSF). Hypothesis-2: The barriers in implementation of LM will be negatively associated with Performance Indicators (PI). Hypothesis-3: The barriers in implementation of LM will be negatively associated with Critical Success Factors (CSF).
METHODS 4.1 Survey Instrument and Data Collection:
A survey based method has been adopted for the empirical result. Study examines around 134 companies. These studies consist of questions divided in 5 different segments.
Measures:
The questionnaire for survey has been designed and prepared from the literature review to obtain the effective response and detailed status of the lean implementation in industries. The responses ofsections I and II contain industrial demographic details as well as lean status of the industry. Responses of sections III, IV and V contain five points scale range, where the importance of particular factors increases in ascending order. Around 18% of response rate is adequate for research in manufacturing industries. [11] 4.3 Sample and Respondent Profile:In this survey study 134 data samples were collected from various automotive parts manufacturing industries. Among these respondents data 2.2%were OEM, 41% were TIER 1 and remaining 56.8% were TIER 2 or higher. This indicates that responses obtained where from all category of manufacturing industries.The Performance Indicators (PI) are sub categorized in five major parameters namely Finance, Customers, Process, People and Future. The remaining two factors(CSF and Barriers) are considered as main parametersonly. All factors are consisting of five best strategies related to its own parameter. The selection of the best five strategies have been done on the basis of the rating given by the industries in the survey.These strategies are given by the companies through the survey, whose benefits are more than 15% after lean manufacturing implementation. Below table shows the five strategies of all three factors. July 2017
RESULTS
The conceptual model shown was tested using the Partial Least Squares Structural Equation Modelling (PLS-SEM) technique [12] . SPSS AMOS have been used for the analysis of the available data which is collected by the survey. Cronbach's alpha has been calculated for testing the reliability of the survey data. Cronbach's alpha need to be above 0.7 for the reliable data.
Here data is reliable enough for further analysis of the available data and the analysis which is done are taken as a feasible result if all of three hypothesis would get satisfied. The survey was done for the three most critical parameters for scrutinizing lean implementation. They were Barriers, CSF and PI. These three main factors were sub categorized further. Barriers were subcategorized into 25 parameters, CSF were subcategorized into 30 parameters and PI were divided into 5 sub factors which included 32 parameters. The best five parameters amongst all these three factors were found to be the best strategies through SPSS data analysis and a SEM was developed on this basis. The SEM is shown in figure no. 2 whichindicates the co-relation of these parameters. It has been observed that Performance Indicators (PI) are similarly affected by Critical Success Factors (CSF) and barriers in lean manufacturing implementation. Barriers in implementation of lean manufacturing are more affected by Critical Success Factors (CSF) rather than Performance Indicators (PI). The key contribution of this study is Performance indicator and barriers are influence critical success factors. This study does not give the exact mechanism to follow, but provides the guidelines to survive the business in the fluctuating economy. 
